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consumption with socio-economic and demographic variables. Ayvaz and Kusakci [7] determined electricity consumption of Turkey using nonhomogeneous discrete grey model. Boran [8] also predicted natural gas consumption of Turkey using a grey prediction with rolling mechanism approach. Barak and Sadegh [9] predicted energy consumption of Iran with ARIMA, adaptive network based fuzzy inference systems and AdaBoost models.
Yuan, et al. [10] compared ARIMA and GM (1, 1) models to forecast China's primary energy consumption. Pao [11] studied on linear and nonlinear artificial neural network method to forecast Taiwan's electricity consumption.
Adom and Bekoe [12] forecasted electricity consumption of Ghana using an autoregressive distributed lag and partial adjustment models. Nai-Ming, et al. [13] used grey and Markov models to predict China's energy demand.
Hussain, et al. [14] applied Holt-Winter and ARIMA methods to forecast electricity consumption of Pakistan. Deb, et al. [15] forecasted energy consumption of institutional buildings in Singapore. Lee and Tong [16] used a grey model improved by genetic programing to predict energy consumption of China. Chavez, et al. [17] studied on Asturias's energy production and consumption forecasting with ARIMA model. Bianco, et al. [18] predicted electricity consumption in Italy with linear regression models. Kaboli, et al. [19] determined long-term electricity consumption of Iran via an artificial cooperative search algorithm. Wu, et al. [20] used online training algorithms based single multiplicative neuron model for energy consumption forecasting of US. Zhang, et al. [21] forecasted building energy consumption using weighted support vector regression with differential evolution optimization technique in Singapore. Kumar and Jain [22] estimated energy consumption of India using grey-Markov and grey model with rolling mechanism and singular spectrum analysis. Saab, et al. [23] determined energy consumption of Lebanon with univariate model. Tornai, et al. [24] predicted power consumption in Hungary using smart grid. Pao [25] forecasted energy consumption in Taiwan by a hybrid nonlinear model combining a linear model and an artificial neural network. Feng, et al. [26] studied on energy consumption of China by grey prediction model.
In this study, coal, oil, natural gas, renewable and total energy consumption data of Turkey for 1970-2015 is used to forecast energy consumption for the next 25 years, using a class of univariate ARIMA models. It is believed that the present study will contribute to the limited amount of contributions in the related literature on Turkey's energy consumption. The rest of the study is organized as follows. Section 2 presents the data and methodology used. Section 3 consists of the application of the ARIMA models in forecasting yearly coal, oil, natural gas, renewable and total energy consumption of Turkey and discussion of the results. Finally, concluding remarks are presented in Section 4.
DATA AND METHODOLOGY USED
This study is based on annual coal, oil, natural gas, renewable and total energy consumption data in Turkey for the period ranging from 1970 to 2015. Data on consumption of renewable energy is downloaded from the OECD [27] while data on coal, oil and gas consumption are extracted from Turkish General Directorate of Energy Affairs [28] . Total energy consumption per capita data is obtained from World Bank [29] and multiplied by population to generate total energy consumption variable. All the energy consumption variables are measured in tons of oil equivalent (toe). E-Views 9 statistical software is used to build a class of ARIMA models.
ARIMA models are, in theory, the most commonly used to forecast future values of times series data. ARIMA model was first popularized by Box and Jenkins [30] . It forecasts future values of a time series as a linear combination of its own past values and/or lags of the forecast errors (also called random shocks or innovations). Box and Jenkins [31] stated that these models do not involve independent variables, but rather make use of the information in the series itself to generate forecasts. Therefore, ARIMA models depend on autocorrelation patterns in the series. 
where Yt is the differenced time series value, α and θ are unknown parameters and e are independent identically distributed error terms with zero mean. The lagged autoregressive (AR) process are symbolized by p and that of a moving average (MA) process are symbolized by q.
EMPIRICAL RESULTS AND DISCUSSION
As a first step to model identification, Augmented Dickey-Fuller (ADF) unit root test is carried out with and without a time trend variable to determine whether the variables of interest are stationary or not. Because the presence of unit root indicates the non-stationary in time series, using non-stationary series will result in spurious regression. As shown in Table 1 , the ADF test results indicate that natural gas consumption data is stationary while others are stationary in their first differences. Therefore, first difference of the coal, oil, renewable energy and total energy consumption data are included as dependent variable in each univariate ARIMA model, meaning that process I of the ARIMA models are determined as I (1). Then, the following four different univariate ARIMA model is estimated in the following form:
where, Yt -Yt-1 is the first difference of energy consumption variables (CC, OC, NGC, RC, and TC), α and θ are unknown parameters and e are independent identically distributed error terms with zero mean. The order of the models parameters and thus the best fitted ARIMA models are determined based on model selection criteria such as Akaike information criterion (AIC). Figure 1 and Table 2 show that the ARIMA (1, 1, 1) , ARIMA (0, 1, 0), ARIMA In Figure 2 (b) oil consumption forecast is presented. It is expected that oil consumption will increase 3.92 % on average in the next 25 years and will be over 99 million toe in 2040. Oil consumption is forecasted to increase 162% from 2015 to 20140. In the case of natural gas consumption, calculated results indicate that natural gas consumption will be over 61 million toe in 2040 (Figure 2 (c) ), representing an increase of 4.39 % at an annual average rate (Table 3) . It is expected to increase by 192%.
The results show that compared with the data of 2015, the renewable energy consumption will increase at the annual average rate of 1.64 % in the next 25 years and its value will be over 23 million toe in 2040 as shown in Figure 2 (d) and Table 3 . Moreover, renewable energy consumption is forecasted to increase by 51%. Regarding total energy consumption forecasting, total energy consumption is expected to increase at the annual average rate of 4.20 % and will be over 361 million toe in 2040, indicating about 180 % increase from its 2015 level (Figure 2 (e) and Table 3 ). Turkey's energy policy has continuously improved to meet the needs of a growing population and economy, ease the import dependence on energy, and meet the environmental goals of the country. Turkey is implementing new energy goals under the Vision 2023, its economic development strategy plans to 2023. The energy targets include the reduction of energy intensity by 20% below 2010 levels, the launch of two nuclear power plants, the extension of domestic energy sources such as coal and increasing a share of renewable energy in the electricity mix to 30%. As it is presented above, consumption of coal, oil, natural gas, renewable energy and total energy will increase by 212%, 162%, 192%, 51%, and 180%, respectively from 2015 to 2040. Turkey has a series of policy to implement and investment to make to meet its increasing energy consumption in the future. In this regard, the government of Turkey should [32] : -Enhance energy security by ensuring nuclear energy safety and security through legal arrangements, by ensuring investment in gas and electricity networks through establishing competitive energy markets.
